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1 . INTRODUCTION 
co.puter generated bolO9r... (CGH, can b. used tor teatiDIJ a wld •• pre~ range of •• phe-
ric surfac •• with h1gh accuracy.'-5. Different. holographic configuration can b. ueedl for 
the infor.atlon .tor.g~ photographic .ater1al 1. very often appropriate . 
Two beaa Inter.hra.etrlc arr&nqement Ln whlch both beau P<'s. t.hrough the CGa h desirabl. 1n 
order to co-peMata In'-genltl •• of the hologr_ atorage •• terial. For av-trlc:al optic;1Il 
syateas to be teeted.. in-Line f~borJTypeF and off .xi. CCH are applied. Althou9h "e 101 •• both 
configurations "e prefer oft.en off-axis erranq..entL 
The implesentatlon of the technique require. the analysia of error. due to the t •• tlng proce-
dura as well .s ~o addltlonal optlcal component. ln the bea. to be analysed and the .. nufac-
• 11 turing of the OGH. Auto.atic frlnge an.lyal. ls very useful .nd wlll b. discussed . ' A two 
wavelength technique can be Wled to reduce the senslt.lvit.y. It 
2. 'rESTING PI\OC.EOORE WITH COMP!J'f£R. CDlERA'1'ED 
For generating cca dlffer.nt. technlque. have been devlced or are in ~he process of belng 
developed. A coaputer dri •• n dr~ .cann.r I R Optronlcs-' wlt.h s POP 11/34 whlch ls also us.d ~ 
Co-pute the wavefront was found t.o be approprlate. A on •• tep reductlon on hlgh contr.st pho-
tographlc plates or on photoresist for ~proving the diffractlon efficiency wa. found desira-
ble. A two b ... interfer.nce arrange.ent together with an oft axls hologr .. ls .hown ln f1g. 1. 
The incident wave 1 •• eparated bv the bea. splitter into the reference wave, reflected back 
aligh~ly oblique fro. the airror M to be used as reference passinq undisturbed through the 1'10-
logra.. For ~he fringe analysi. of closed fringe. a planeparallel plate i. used to shift the· 
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phase in the reference 
b .... The aiapl. lens •• L1 , 
L2 , L) are auxiliary len-
a.. to .dapt the aperture 
of the l.ns under test, 
'rS. They ahould also i .. ge 
the test surfac& onto the 
eCH. a necessary condition 
for strong .spheric wave-
fronUi, they can also be 
used to cc:.pensate SOllIe of 
the asphericity. L4 is a 
hlgh quality lens to be 
u.e4 for testing spherical .s well as spherical lenses without. • cca by replacing the auxilia-
ry lenses by Li. In addition L. snd L; .re used for focus sing on the .spheric •• A apatial fil-
ter in the focu. of LS aVOids unwanted light. L, images the fringe pattern, a ~ea.ure for the 
discrepancy between the test piece and the perfect aspheric, onto. diode array or a video 
c ... ra connected with. coaputer for the fringe analysi • • For testing differ.nt a'pheeic sur-
fac •• the separation of the lenses L1, i~I L) May need to be .odified or one or ~rC l.n ••• 
replaced. They are by no .eans perfect, but need to be t..sted by replacing the .'pherical 
.urface by • knovn spherical .irror. No fring.s should occur for perfect .gr .... nt of ~h. da-
ta. Sources of errors reSult fra. the departure from the lens date and separations used for 
coaputing the wavefront a. veil a. centering errors of the conponente, magnification error 
and distortion by photo-reduction and errora in generatinq the holoqram. Host of the errors 
are co-pensated for the OCH of the lenaes to be tested. 
3. AUTOMATIC PRINCE ANALYSIS 
For the fringe .nalysis different Method. are .~pNNedW 
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photographing the fringe pattern and deterainlng the po.ltion of the frin~e center to teed 
into the computer which in turn c.lculate. the ph •••• 
Ke •• uriog the tringe center po.ition directly or .pplying • pha.e detection teehniqu.7) b~ 
uling photoelectric detector. luch a. diod. arr4y. or televi.ion technique •• Si»ple an41y-
.i. technique can be uled when closed fringes .re avoided bv deliberately introducing tilts. 
Ph •• e .h1fting techn1quel are u.eful tor the analy.i. 0' clo.ed fringe.. The ~unt and the 
.1gn of 4etoraatlon cln be deterained at any ... ple point. 
Keteroclyne or AC technique. are used where the ph"e dUfeunce between the two interh:ring 
be_ 1. c~nged at a con.tant n.te in ti_. proclucing lIer10clic .iqnals w1th ph.se delay • 
• ccording to the optical p.th ditterenee. 
For the pha,e .... urement v. u.e very otten" " ....... t.u C·l000 c ... ra. recordin~ the inten.i-
tie •• t a •• lected nu.ber ot up to 1024 by 10le data point.. POI' the on. dimensional analy.is 
of the wavetront 1024 data point. are used • . Alternatively 204. data points of a diode array 
can be u.ad and analy.ed 1n an fB~mC cOAputer. The pha ••• hiftin? technlque for the an.lysis 
ot clo.ed fring.s i. l~pl .. ented by .liohtly tiltino the pl.ne parallel plate in fig. 1 by 
.. ans of a co.putar driven .tapplng eator to introcluce phas, shift. ot _/2 .11.4 '. Th, re.ult· 
ing lnten.itia. in the two be .. int.rference ~ttem are: 
I,lx.y) 
I 2 b:·yl 
l)b:,yl 
als,y) + blx.),) co •• Ix,),) 
alx.y) + blx,y) .in tlx"l 
a(x,y) - b(x.y) co •• (x.yl 
pha.e tls.y) ot the wavefront 
2 1 2 (x,yl - I,b:.VI ·Illx,yl 1, ix.vl - 1)lx,yl 
Furthereore • phase detection technlques ba.ed on PTT- or Fourier analy.i. algorithae by in-
troducin9 a strong tilt is used all. the static int.rferoqr .... Sensit1vit1e. in the re9ioD of 
"/l00 vel'. achle.ed with the described technique •• 
•• EVALUATION 8Y RAY TRACt"G 
To extract lnfo~tion about the shape error. of the aspheric surface under te.t .uch a. 
errors of ver~.x radlu. or eccentricitie •• it i. da.irabl. to approxi.ata ~he vavefront by a 
•• t of polrno-ial •• 'emlke polynomials were 
u.ed becau., of thair orthoqonal proper~ia •• 
They .asily interphase with the ray traclnq 
u 
RtFER£MCES 
- 'Jk.. .... 
~N~D l 
.," 
proqr .. to calculate the actual d.fora.tion 
ot the .urface under tes~ by an iterati.e 
proces •• 
p~ll adjustment errors .uch as dacentrinq 
.nd rotation of the hologr ... s well as 4e-
centrln~ and tilt of the a.pheric lurtace Can 
be balanced. 
Odd t,ral of ttl. 'ernike approlt1"ation are 
useful to calculate residual a4iustaen~ er-
ror •• rig. 2 sbovs a one and tvo 4i.ensional 
analy.ls of an a.pheric /;e·lurface. 
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